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[Constitution] A heat generating panel 8 is provided on the lower side of a liquid 
crystal panel 1 so as to be in contact therewith. When the ambient temperature is 
low, the liquid crystal panel 1 is heated by heating the heat generating panel 8. 
This heating increases the temperature of the liquid crystal, with a result of 
increasing the response speed of the liquid crystal. 

Page 2, right column, lines 18 to 25 

A heat generating panel having transparency is provided so as to be in contact with 
at least one of each surface of the liquid crystal panel. 

[0005] 

[Operation] According to the present invention, since the heat generated by the 
heat generating panel can increase the temperature of the liquid crystal, the 
response speed of the liquid crystal is increased even when the device is used 
under environment of low ambient temperature. 

Page 3, left column, lines 34-44 

[0009] Accordingly, in this liquid crystal display device, when the temperature of 
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the liquid crystal is low, the current flows to the wiring pattern 21 for heat 
generation to generate Joule heat according to the resistance of the wiring pattern 
21 for heat generation. Then, the liquid crystal panel 1 is heated from thereunder so 
that the temperature of the liquid crystal in the liquid crystal panel 1 is increased 
gradually. Thus, the heat generated by the heat generating panel 8 increases the 
temperature of the liquid crystal, so that the response speed of the liquid crystal is 
increased even when the device is used under environment of low ambient 
temperature. Especially, degradation of image quality can be prevented even when 
a motion video is displayed which requires high speed response. 

Page 4, right column, lines 39 to 44 

[Effects of the Invention] As described above, according to the present invention, 
since heat generated by the heat generating panel increases the temperature of the 
liquid crystal, the response speed of the liquid crystal can be increased even when 
the device is used under environment of low ambient temperature. As a result, 
degradation of image quality is prevented even when a motion video is displayed 
which requires high speed response. 
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(57) Abstract 

PURPOSE: To increase the 
response speed of a liquid crystal 
even when it is used in the 
environment of low ambient temp, 
by providing a light transmissive 
heat generating panel being in 
contact with at least one of both 
surfaces of a liquid crystal panel. 

CONSTITUTION: A light- 
transmissive heat generating panel 8 
is provided in close contact with the 
lower surface of a display panel 1 on 
the side of the lower surface (rear) 
of a liquid crystal panel 1 in a case 
6. The heat generating panel 8 is 
provided with a rectangular 
transparent resin film substrate. 
Two connection terminals made of 
ITO as a transparent conductor are 
formed in both end parts of one side 
on the surface of the resin film 
substrate. A wiring pattern for heat 
generation similarly composed of 
ITO is formed between the 
connection terminals. When the 
temp, of the liquid crystal is low, a 
current is made to flow through a 
wiring pattern for heat generation 
and Joule's heat corresponding to 
the resistance value of the wiring 
pattern for heat generation is 
generated. Since the liquid crystal 
panel 1 is heated from the side of 
the lower surface, the temp, of the 
liquid crystal in the liquid crystal 
panel 1 gradually arises and the 
response speed is increased even 
when the ambient temp, is low. 
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